Transcriptional profiling of early onset diet-induced atherosclerosis in apolipoprotein E-deficient mice.
Excessive dietary fat and cholesterol exacerbate atherosclerosis. To obtain unbiased insight into the early pathological changes induced by fat feeding in the artery wall, we used high-density microarrays to generate transcriptional profiles of aortic tissue from two groups of atherosclerosis-prone apolipoprotein E-null mice: controls maintained on standard chow and experimental animals exposed short-term to a Western-type diet, a regimen which produced severe hypercholesterolemia without significant development of atheromas. By applying rigorous selection criteria, we identified 311 genes differentially regulated by these dietary conditions. The set of diet-regulated genes exhibited striking functional relationships and represented both novel and known regulatory networks implicated in injury of the artery wall, including cell adhesion genes, histocompatibility antigen and major histocompatibility complex genes, flavin-containing monooxygenases, interferon-regulated genes, small inducible cytokines, collagen and procollagen genes, and complement system components. Further examination of genes identified by this study will provide insights into the molecular mechanisms by which high-fat cholesterol-rich dietary regime initiates pathological alterations in healthy arteries.